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Sirs: 

This is a Brief on Appeal for consideration by the Board of Patent Appeals and 
Interferences (-'Board") of the Final Office Action, dated June 05, 2006, rejecting all of 
the claims of the present applicution. A timely Notice of Appeal was filed on October 5, 
2006. 



REAL PARTY IN INTEREST 

The only real party in inicrcst regarding the present application is Cisco 
Technologies, Inc., assignee of the present application. 
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CENTRAL FAX CENTER 

RELATED APPEALS ANP INTERFERENCES 

, . ^ MAY 2 S 2007 

To The best of Appellants' knowledge, there are no appeals or mierferences that 

will directly affect or he direcily affected by or have a bearing upon the Board's decision 
in the pending appeal. 



STATUS OF CLAIMS 

There are a total of 19 claims (claims 1, 3, 5-10, 13-18, and 20-24) in the application. 
Claims 1, 3, 5-10, 13-18, and 20-24 have been rejected under 35 USC 103(a) as being 
unpatentable over (U.S. 5,923,e>63 to Boniemps). Claims 1, 3, 5-10, 13-18, and 20-24 
are on appeal. 

STATUS OF AMENDMENTS 

There were no amendmeats filed subsequeni to the Final Office Action, 



SUMMARY OF CLAIMED SUBJECT MATTER 

Directing attention to p^^e 10, line S of the specification, the present invention 
relates to routers and switches and the detection and communication of a PHY level logic 
to a host processor. The first aspect of the present invention includes a front card XOO 
configured to accept a Fast Ethernet device on a PCI-compliant bus, and the from card 
includes a switch 116 that is serially disposed on a PCI_AD to device IDSEL connection 
corresponding to a particular channel on the front card. The switch is configured to 
receive a sensing signal corresponding to the channel from the device (Page 12, line 17). 
The switch is configured to enable the connection of PCLAD to F£ MAC device IDSEL 
on the front card if the sensing Mgnal is in a first state, and provide a low potential to the 
device's IDSEL input on the frcrnt card if the sensing signal is in a second state (page 12, 
line t). 

In a second aspect, the pj-esent invention comprises a switching means disposed on 
the from card; the switching means is configured to receive a sensing signal from the 
back card. The sensing signal has a first and a second state, and the switching means is 
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configurect to provide a predetermined signal to the from card depending on the state of 
the sensing signal (page 10, Ujus MS). 

in a third aspect, the present invention provides a method comprising receiving, by 
the front card, a sensing signal from the back card; if the sensing signal is a logical low, 
then providing a PC1_AD to device IDSEL connection corresponding to a panicular 
channel on the back card to the front card; if the sensing signal is not a logical low, then 
decoupling the PCI-AD to device IDSEL connection and providing a logical low signal 
in the place of the PCl_AD line (page 13, line 14 - page 14, line 9). 

GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 

Claims 1,3.5-10, 13-18, and 20-24 were rejected under 35 USC 103(a) as being 

unpatentable over Boniemps (US 5,923,663) in view of Applicant's admined prior an. 

CONCISE STATEMENT OF EACH GROUND OF REJECTION 

K The 35 USC lQ3fa> rejection 

Regarding Examiner's rejection of claims 1, 3, 5-10, 13-18, and 20-24, Applicant 
submits that Bontemps, when cumbined with Applicant's admitted prior an (AApA) does 
not disclose the limitations of claims 1, 3, 5-10, 13-18, and 20-24- Specifically, 
Examiner rejected independent claims 1, 10. and 18, by citing FIG. 1, elements 100 and 
lOl as teaching this same limitation. However, independent claims 1, 10, and 18 are 
directed to a router having a front card comprising an FE MAC, and a back card 
comprises an FE Phy. In stark tromparison, element 100 in FIG, I refers to a computer 
network, and there is no element 1 01 in Bontemps. Thus, the cited prior an does not 
teach or suggest all of the claim limitations. 
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In order to combine Boniemps with AAPA, the Examiner must show that 
Bontemps in combination with AAPA would arrive at Applicant's invention. Absent 
this, there is no motivation to ci>mbine Bontemps with AAPA because such combination 
doesn't solve the problem described in Applicant's AAPA. 

In conclusion, Applicant respectfully submits that the 35 USC 103(a) rejection of 
claims 1, 10 and 18 as amended (and thus their respective dependent claims) cannot be 
sustained. If the Examiner feels there are any remaining issues that can be resolved by 
telephone. Examiner is invited to call the undersigned aitortjey at the phone number listed 
below. 




Respectfully submitted. 
SIERRA PATENT GROUP, 



Date: May 25. 2007 



Sierra Patent Group. Ltd. 
P.O. Box 6149 
Staieline, Nevada 89449 
Telephone: (775) 586-9500 



John W. Crosby 
Reg. No. 49,058 
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RECEIVED 
CENTRAL FAX CENTER 

MAY 2 6 2007 

pVTnFNre APPENDIX: 

Applicant submits herewith a copy of U.S. 5,923,663 to Boniemps. 

ttFlATED PHQCEEDINGS: 
Not applicable. 

CLAIMS APPENDIX: 

1. (Previously presented) In a communications system having a router, said 
router having a pCI-compIiam from card, s^d front card being configured to accept a 
LAN or WAN compliant back card, a method for detecting the absence of a Phy Layer 
device on the back card and communicating said absence to the front card, said method 
comprising: 

receiving, by a switching input of a tri-state buffer provided on the front card, a 
sensing signal from the back caid; 

if said sensing signal is a logical low, then coupling a IDSEL signal 
corresponding to a particular channel of said back card to said front card; and 

if said sensing signal is not low, then decoupling said IDSEL signal from said 
front card and providing a logical low signal in the place of said IDSEL line, wherein 
said front card comprises an F£ MAC, and said back card comprises an FE Phy. 

2. (Canceled) 
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3. (Previously presented) The method of claim 1 , wherein said iri-siaie buffer further 
has an input and an output, said input and output being serially disposed on a iOSEL line 
corresponding to a panicular chiinneK 

4. (Cancelled) 

5. (Previously presented) The method of claim 1, wherein said front card and said 
hack: card are coupled via an Mil bus. 

6. (Previously presented) The method of claim I, wherein said front card comprises 
an HDLC control, and said back card comprises a TI/El framer/line interface, 

7. (Previously presented) The method of claim 6, wherein said front card and said 
back card are coupled via a TDM bus. 

8. (Previously presented) The method of claim U wherein said front card comprises 
an ATM SAR, and said back card comprises an ATM Phy. 

9. (Previously presented) The method of claim 8. wherein said front card and said 
back card are coupled via a Utopia bus, 
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10, (Previously presented) In a communications system having a router, said router 
having a PCl-compliant front curd, said front card being configured to accept a LAN or 
WAN compliant back card, an apparatus for detecting the absence of a Phy Layer device 
on the back card and communicating said absence to the front card, said apparatus 
comprising: 

means for switching disposed on the front card comprising a iri-state buffer 
wherein said iri-siate buffer has an input, an output, and a switching input wherein said 
input and said output of said tri- state buffer being serially disposed on said front card and 
said switching input of said tri-state buffer is configured to be coupled to said 
back card, wherein said front Cio-d comprises an FE MAC, and said back card comprises 
anFEPhy; 

said means for switching being configured to receive a sensing signal from the 
back card, said sensing signal having a first and second state; 

said means for switching being funber configured to provide a predetermined 
signal to said front card responsive to said state of sensing signal- 

IL (Canceled) 

12, (Cancelled) 

1 3. (Currently amended) The apparatus of claim 10, wherein said front card and said 
back card are coupled via an Mil bus, 
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14. (Original) The apparaius of claim 10, wherein said front card comprises an 
HDLC control, and said back card comprises a Tl/El framer/line interface. 

15. (Original) The apparatus of claim 14, wherein said from card and said back card 
are coupled via a TDM bus. 

16. (Original) The apparatus of claim 10, wherein said from card comprises an ATM 
SAR. and said back card comprises an ATM Riy. 

17. (Original) The apparatus of claim 16, wherein said from card and said back card 
are coupled via a Utopia bus. 

18. (Previously presented) An apparams for detecting the absence of a LAN or WAN 
compliant device, said apparatus comprising: 

a PCl-compIiant front ciird, said from card being configured to accept a tAN or 
WAN compliant back card wherein said front card comprises an FE MAC, and said back 
card comprises an FE Phy; 

said fiont card further having a switch, said switch being a iri-state-buffer being 
serially disposed on a IPSEL connection corresponding to a particular channel on said 
front card, said switch being further configured to receive a sensing signal corresponding 
to said channel from said device by switching input of said iri-staie buffer; and 
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wherein said apparaius is configured to couple said IPSEL connection to said 
front card if said sensing signal is in a first state, and provide a low potential to said from 
card if said sensing signal is in a second state. 

19. (Cancelled) 

20. (Original) The apparatus of claim 18, wherein said front card and said back card 
are coupled via an Mil bus. 

21. (Original) The apparatus of claim 20, wherein said front card comprises an 
HDLC control, and said back cbrd comprises a Tl/El framer/line interface. 

22. (Original) The apparatus of claim 18, wherein said from card and said back card 
are coupled via a TDM bus, 

23. (Previously presented) The apparatus of claim 20, wherein said front card 
comprises an ATM SAR, and siud back card comprises an ATM Phy. 

24. (Original) The apparatus of claim 18, wherein said front card and said back card 
are coupled via a Utopia bus. 
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METHOP AND aPPARAJUS lOR Many diffcrcm ^munures and proioooU wc for 

AUXOMAITCAU-Y UEXPCTINC MIOPIA uDplcmanuiig ibc pAia Loik 40d Physical Uycw. F^r 

CONNECTEl>tt>ANEIWPBl.roBr ^^j^. |^o«:r^.^tpf.bX^^^^ 

FieuD OF THE INVENTIOl^ s ;OQB*fl<*-n iaOB»t*-FX) oper»ies ai 100 Mbp*, Si*nid4r4 

Toktn Rm& wpologjcs generally oi)erirte 1)«wccd 4 3-6 

Tba pfcscDi uivcnuon reUics gcncri»Uy ifte (icUi of Mbp!5.A»oibcrb?wi4afdisibpATM(A»ypt:bro«ous'lVaosfcr 

Ofriworkmg device:^, and more panicnilivriy tu » &ysifim aod Kfodc), wbic}) operates at »pcc4> of 25.6 Mbps 

mcUjpd for flutomftfically dciecriog media cunnecit^ w> a uTp) or 155 Nfbps (XrMl5S UTP5), idiftougb oUjcr vcr- 

nelwork poti axid for Krt aMish iAg a workmg ctinwpumcaiioa s^qqs operate 4i evea bis&cr dau rau«. 

linic Tht: paructtlar siwiuie and pr^iiocol is lypicalJy drajgncd 

PESCRlpnON OF IW R£LAn.P ART ^^^^^^^ ^j^^^ ^^^^^j ^^^^^ siandiuds are dcfiaed 

Tticrc itrc many diStreat lypcs of nciwo/k* wd nciwork fcr ivw3;cd-pairc^W& tlbtimfii lOBasc-TU a coppsr-^itsed 

fey^icnis for sbarmg filcsi and resources or for otbcrwisfi proiocol ibai operates over iwo p4ws of jwistcd-paw xeW- 

ccablipij u>mmimica;ioQ bctweca r*o or more compuieni. pbOAc wire. Eincmcj 100Base -TJC opcraicss over iwo pair^i of 

Tbc fcno "iflcTwodc device" t^oc:rally fcfejs » a coraputtr Caiegory 5 unshielded rw;i[cd-p*u (UlT) or stiieided 

liokfid 10 a aciworU vu ii network ioicrface card (NIC), or lo iwisted-pair (STP) wc Eiboroci iU0Ba5c-T4 operates* over 

oil»€r devices ibac perform specialized luncuoqs m fcsurpaijsof Catcgpry 5, 4or5 IJ'lTwirc. Tlic ArM25 UTP 

oei wrtc, i»ucb i»s rcpcavcrs or hubs, bridscb, &\vwctics. roui- arctiiiecture U3es iwo pair of UTP wire a»d ATMlSS UTP5 

crs an4 braiat:rs, to D4aic a few examples. Nctwodcs may be use* iwo piur of Category 5 UTP wire Au Etberocl sti»odafd 

categorized b4Scd co variou* fcaluros and ft^ociioas sucb a* js defined for ooax+id caDlc, and Eiheniei, Token Rwg and 

mcs*4g^ vapa»ciiy, rnogc over which oode^ arc distributed, aTM trtandards arc defined for ftber-optic cables. For 

node or computer types, node rcWionships, topology or example, Ethcniei aOOBase-PX operates over two optical 

Jogjcai and/or phy$u:al layout, architecture or siniciurc ^5 fiber* Token Rin^ aFchitccnwcs arc denned lOr both UTP 

based un cttble type and oata packet ^rtnat, access wire (Token K;ni; UTP) aud S^fP wire (Token Ring STP). 

posMUietH etc For example^ ibe range of a network refers FDPi (Fiber Dismbmcd Oata Inter&ce) oper^te:^ vsing 

to distance over wtncb nodes arc di^iabute4, auch as multi-mode or single 'mode ftber-opuc caDlc:^. CODl or 

kxral-ttfca nv?i*oik> (LANs) wiiJuA 4n oiiCc or floor <^ a CuPDI (Copper Oisffiouted P«ta Interface) 1$ a neiwotk 

t>uUdin^ widc-arca nctworju* (WANs) spanning acro»» « 3Q architecture that implements die FDD1 ^ipcd&caiions using 

coUcgo campus. Of a chy or a suio and gUK)«l-aica ncxv/oik* electric**! signals over condnciivc wire, ^ucb us copper wire. 

(GANs) spanning »crt«w nau^a) bouodanea. rather than on opncaJ cable. The CuDDI UTPS protocol, fiir 

A neiworlc may be e^ioded t>y usir-g one or more example, operates over Ctticgary 5 UTP wire, 

repeaters, t^ndges, sw^rchias or similar jype devices. A M^^^ of Uie protocols de^bed Above (i03ase-T» 

repealer IS a device that movci all packets ftom one network 35 100Base-TX, Twken Ring UTP/STP» CuPPi UTP5, 

scgmcm to iinoiber by rcacocrating, rc-iimmg, and ampU- ATM155 LITP5, ArM25 ITIP) use two pairs of signal for 

fyiog the electncal ^signals. Abridge id a device that operates L-owmuoicaiion. including a transiuii (pi) pair and a receive 

at the Oaia-Uink Layer of ibc OSl tOpcn Sysiems (RX) pa*r of signals. Each pav includes a poaitiw and 

Imcrconncciiun) Refertmce Model and pai^-ics packets from negative connicipart, although the Token King signally are 

One network id another and mcrtascs efficiency by hJtenng 40 Piffercntwil Manchester Encoded and thus arc not polarity 

p«ckef2i 10 rediicc the amount of uimeccssary packti prupa- sensitive The ATMlSS UTP ai;J all wf the EtlterAot sian- 

g4jiun on each network segntem A switch is 4 network dards art polarity seosiUvc, wncitai ibe ArM25 siaadard is 

device similar in function to a muUiport briJge, but includes polarity insensitive, A|(*o, the XQ0Bafic-T4 proioool u*;* iwo 

a plurality of pons tor coupling 10 ^veral ^unilar networks addiiiooa] bidiicciional signU pairs. Some configoralionb, 

for directing neiworkiraflic anaongihe networks. A repeaiei however, use a sij^ ch^tincl for each of inc transmit and 

or a swuch may also iaciudc a ^second set of pons for receive funcuons. Also, wiielcafi» *.k m vnnn tC 4tion nctwurks 

coupling u> higher speed network devices, such as one or are known whicn communicate without physical medii^ 

more uplink poru. cables. 

Network architeciuro batted on EiDcfnei or Tbken Rmg A network device typically includes a Physical Layer 

encompass the Pata-Unk and Physical Layers and repieseni 5w enwy (PHY) fat coniainmg tike functions that iransroti. 

the most common proiocoU used Tbe P.ita Link layer i* rcce*ve and manage the encoded signals thai ate iroprcs»w?d 

responsible for oon^ructmg and uaQsmitilTig data pacjtetzi 45 oc and recovered &om a physical medium throtigh * 

well as receiving and dccun^itruciing dma packei»^ The medium dependent roierface (MPl)' The MPl i» the 

Uaia-Link layer provides setvices ibr the vanou;^ protocols mechanical atid electrical mterfacc between (he transmission 

at a Network Layer and above it uses tDi- Physical Layer ss mcditim and the medium aiiachmcni utiit or PHY. lb com- 

bclow a to transmit and tecewe the d-ta packet*. The pkte a commumcaiion link, a crossover funcnon i& per- 

Physical Layer icccivc:> data packets froin ihc Oata^Unk firmed m which dtc iranomrt signals of one device 

L^ycr 4bove It and cunvcru ihc cuntenis of thc^c packets iXiupkd to the receive aignals of another device. Fwr the 

into a series of elcciricul tojgoaU that represent logic zero (0) aOQBasc-T^ protoa>l, bidoectional signals arc 4so iiK-luded 

arid one logtc (I) values in a digital transmission. These «) which must oe crosM;d as well. Tbe crossover function may 

signals are seni acros:* * Iran wssion medium to ihc Physi- bo pertbnncd wiihin either nerwork device or by & crotwover 

cal Layer of a network device at the receiving end, Ai dte cable connected in between Standards according to the 

dcaiinaiion. the Pbysical Layer cunvert^i Ihc elcctncal sig- lE££ (Institute ot Hectrical and Elccrronica Cngmeers, Inc.) 

naU into a series of bit values, which .ire grouped into recommend a PHY wim an internal crossover waton the 
packets and passed up to me Data-Link L^ycr of the dcsii- c5 port^of a lupeatcr or nub. An MPl impkmeming an internal 
OdiiOQ dcvict t>y Uie Physical Layer 01* the desrlinauun crossover is lypicaUy marked with a grapbic ^X" symooi 

network Ocvlce. denoting ilte crooaover funOtOu Tbe 1FPF StandArdt> at^ 
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fecommcnil a PHY wiibaui Oic inicranl crossover for DaU mc comrol drvuU pitsfcfaWy fcmnt!* to ibc ioqjIc mode lo 

Tcrmifld tquipmcni (DTE), which i:> aay source or dcsu- dcicci auQlbtr device coupled io jbc pon Thus, commum- 

aaiion or' d»Ta cooncckd lo a UvN. In this m4nacr, a C4iioo Uoks arc csiablished aod rocaaDltibcd wiihoui itaX 

compaubU DT£ cjcvict mity be cowicctett lo a pon of a and dimply t>y conncciiiig ihc cable wjicrfaccs wgcihcr, 
rcpcMcr u:»mg a ^iiraight-rtuough t-Tibk. i^or cxampk, as a pbysicai Uycr device wimia an cxicmaj dam device^ 

coioputer system wiih ait appropri«tlc NIC is coosidcrtd a :)uch as a DTB d&vicc, ooaunually uaosmiis commumc4CU>n 

DTE device, which usually docs not inuOfporaie ibe cross- &ig(iaU. such as link or daia pulse*. However, the OTE 

over funciion so chat a straighi-ihrougb cable b rtquirea }br device may include an iOTcroal croti^vi:r comicciiou, ur a 

cuonccuoa K> a nrpca^r or hub. cro«M3vcr cable may be u^d for lbs; gomiouoicftuoo Unk. ^ 

li ifi often dcbictd lo expaod itic mrrwork funh«r by w m^i ihe uaisauttcd j»i;aal& may be (ran&iniT;cd to ciiliBr ibo 

coupUag iwo repeaters, bodges, swiurbcs. eic. logciher. If fij^t or ibc second conlaci wis of ihc pon conpccior Or, ibc 

each pon of boib network devices uKhidts ao internal cxicrnai dcvujc roay be a repeater ur &wiu;b and the cable 

Crossover funaitiu, Tbco a cro^ver tabk is r^ired \o may oi may noi be implctncDicd with a crcjsaovcr conoec- 

coinplcie the link between them, a crossover cable is also lioq. The toggling funciioa of a media dctccuon system 

rc^iiurcd if ociibcr poa mcladctf an imernal crossover fitnc* i5 according to ihe prtsscnt wjvfrnaon periodically 4ndc0ftumi- 

uon- AsiraigbHbrougb cable is rc<{iiircd tf c/oc port iacludc:> ously (ogglcs die receive inputs of mc local phy:»ical layer 

me crossover fujit-'tjon aod ihc other dot* woi. If multiple device beiwccn ibe contact aeis of mc connector «o ibai ibi? 

DTE dcvicc:>. computer system:*, repeajeti* aod switches cororouaicauoo signaU are evewrually dcicc;cd. Upun 

miiSi be mTercanncotjd, ibe appropriate cables musi be used dcicciu>n, ihc state of ihc sclcci logic is held of latched to 

for each comeaiop. To reduc^f coofusi^m and provide 20 c:^abli:»h a val^d oommimicaiion link, 

flexibility, some network devices include Jeosii one dual ^ ck>ck circuic is provided for gcnera^og a periodic 

upUnk porr wim iwo wparate conneciorv or plug?*, one ^oinplc Mgnal lor deicnmmng *c fre^ueney of die logglmg 

conncciof thi\ implement* ibe crossover funcrion and one funoioa. The ftcquency of me TOjjglmg fuociion depend^* 

iruii docft ooi. Altemalitfoly, ibc upUnk puit may include a „ paniculftr protocol ^nd ilui dutimuoo ot me com- 

mcchanical >wiich to swiKb between a ^Uai^r-dirough oi 25 ^^^c^^i^^ signal lo be doiccicd. f or example, the ooro- 

cuo^^over coooeciion, wncrc ihc swtiL-h is luanuaUy loggled (ftumcatioo signaU for plberwei protocols arc link pvbei>, 

dtpcndmtj upOu ihe configuration of the atfTwofk devices wDicb pul^ics are each iraosmiucd wiibin app(o;Luo4iely 24 

and me avaUablc cable, milliscoond* (ma) of each omer. An Ememei PHV device 

Dual ports and manually switched ponii provide some doicrmincs a valid link sequence after between 3 and U 

llexibiliiy> but nciihcr iJ* an optimal sotupun. Jf either port coosccuuve pulsed are received. lypically, a valid link 

andyor the cable itt nui appropdaidy marked (:»uch as wiib or j^equeoce is obtained afler S-7 oonsecuuve pulses. ThU5, the 

without the graphic ayrobol "X", the user r^xnsi guew; al ihc sample signal prtfcrably has a &equancy of approjciroalely 

appropriate connectiun Often, the user gac^;^ bui tbco ^-4 henz (Hz) to ensure deiecuou of a valid link pubc 

4mve3» at die desired connection Only afttf trial and error w?cjuence. 

Also, mechanical swiiches typically fail */ver umc, espc- ^ pz^m invcniion also contemplates ptoiocob wim 

cially for network sysiet»s that arc a.nimuaUy bemg bidiiecuonal signal pairs, such a* Elherot^f lOQBase-T4. In 

re-coofigured or modified. Further, dual poos and roecham- ^ ^ connccior further includes third and fourth 

cal switches are bulky and consume vajuaole >pace on Oic oontads and the ph>:4cal layer device fnnhcr 

netwodc device. U dc:»ircd to provide a doluiion to acbitrvc i^chide* iw>l and second bidir^uonal signal pairs, where 

the appropriate eammuAicaiion link «utoniauc3illy. regafO- ^ ^ ^^^^ ^^^^^ couple:* the first and second bidirectional 

kss of Cable type ^^s^id pairs of mc physical layer device to the third and 

SUMMARY OF THE INVEN'ilON iburtb comaci seta, redpeclivcly, of said pon connector in the 

Amcdia detection system 4Ccording lo nu: presem invcn- ^^^^ crosses the conneci^n in ibe second staie^Of 

dund^ee^a^^^^ 45 course, any mimber of comacis and signau may be .wtich^ 

ijwnocicTO»ui.wHaiwt>iv^^u|^+^^"«H"*>^*» *^ between :»iraicbl-lhtouKb and crossover conncctionii as 

dcviuc *«d csiabli5hc> a wwrfung i-ommunicatiuu link. The ^ Irf wwuub« au^* v* v « 

media detection system includes a pon (.onnecior imple- o<ssuea. 

menung an MDl including fiR^t and second contact xU and a media dctccuon system according to the prtsem mvco- 

a physical layer Ocvicc ihai includes a uatt:»mii output and a don ja^ particularly useful for a multipon dcviot, such as a 

receive input Tlie pftysicjil layer device mi.niiojs its receive so repeater or swiicb. Eacb port includes a coacspoodrng port 

input for tr*n;sniiticdcomrounicuUon signals and provkicb a connector, select logic and physical layer device. Each 

link deteci signal indicative mereof. The media dcuiciion physical layer device provide^ a corresponding link delect 

System furmcr includes a seleci drcuii that :ielectively mgnal lo controUogic, whi^h controls the select logic (or 

couples Uic receive input of die physical layer device to the each pm Preferably, die control logic piovides a plurality 

4fst and socooa ix>ntact scis of the port comicclw m first and ss of cro»over signaU, one for the sK:kcl logu: of each pon to 

Second :»uics, rtffip«:ciively. 'Hie iran>imt output is preferably i^trol the siaio of each port 

eonnu:tcd to ihe opposite cuhIaci »<i rcUtiVe to the receive The aelect logic IS illustrated herein *s iui analog switcn 

input in each t*Uic a control circuit is provuled that toggles widi a plurality of ;>witcbAblc contacts. However, ihe ptt&cnt 

the sclci;! cutoiii beiwcaeo the first and xL\md ^ateai until a invcndon U not lunited to any particular implemcmatiou and 

link dcteci Signal indicaic:> reception oi communication t>Q coDicinplaie«» integrated solution^*. The switch logic preier- 

Mgnals The control circuit bokU ibe sekci circuit in the ably indudcs several 2; I midiiplcj^ iwiich^s for selectively 

pAnicalar sutc in wnicn valid oomrouqicauon signals were coupling the transmit and receive &ii;nals of the physical 

detected . lia this manner, a oomwunicaiion iink is established layer dttv^ce to me appropriaie contacts of the pon connccwr 

regardless of ine panicuiar crosiOver oonuectmns or fimc- for performing a straight-through connection m one state 

lions. 65 and a crossover cunnt^uou m anomcc biaic. Fur protocols 

If mc link deled Mgnal iS SutecqucQdy negated dicrcby usmg complementary signals pairs, such aa Ethernci or 
indicating saibscqueni toss of valid cotnroantcauoa signals. Token Ring cmbodimcnu u*ing twi::»ted-pair wvc physical 
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mccb.. cacb .iRwl pair ot idc physical i.yer <^ b .ucft «^ l"»^.'^i,jOOB^^ 

connccior c^^n^iKj^^^ ~l and receive p«z.of g J^^^ ^^^^^ 

lljc caniroi arcuii iU4> b.: *mpicmcDiui ui nay dc^^d AimoufiH a single ckvicc ts usually tkisiipicd for one 

maoQCf for momWrmg Iwk ^Vic\ sjgnaU atiU piovidmg n^j^cajar pioxocol, » coroDwauoo of prorocob i«» ^ cou- 

» concspondips crossover bcUct sifeoal. la o*7c crobodimcm, icmpUicd. Fur cx<u«plc, mc porui 106 mny wcludc 4 fir!»l M 

tbe coatiol orcmi is a sute uucluoc including iU Icasi ojic of poru opewimg acscordins va mc lOBaac-T protocol aod a 

D-iypc aip-flop or i^icii wiiti m iraiWc inpui for implcokciu- seca^^ scl of ports opcr^ip^ accortJUJg lo Tbc lOOB^ac^TX 

4ng a told fimcijon. 'fbc D wpui receives & pcnodic swpk p^^ocol AUcmiaively, each of liw pons 106 may be lOAOO 

Mfinia aod tbc Q omput ptovidi^ tb< cfossovirr sclcti si&oal ^rt^^e-labt port:^ for operaiiog ai either lO M&ps or 100 

to tOQixol ibc ttckct logii;. The rcli:ftttcu clock ^( ihe ^ ^ dfipewJtng upon itie speed of ibc connected neiwoxt 

nc^vor*: device typicjiUy has a frequency m ibe mcgatenx device. For purpose* of:«wplkay4adexpl»QaU0D,th«f pons 

(MHz) nrnge is conv^rniepi for cloclciug the D Stp-flop. For Eiberoct lOOB«a:-TX pons. Aitbough the pieseat 

example, Ibc rcfcrtntx dock for ethcrftti XOBuse-T is 30 ^^^^^^^^ described witb refcrtqcc to a conducuvc 

Um md for eihcroei lOOBasc-TX e, 25 Mill. AUnk Octca ^^^^^ ^^^^g i^t^wife paits. it i;* uDdepilood mat 

Sigoal i* provided to the cnabk oiput (typically inverted) of nsticm invention is equally applicable to oOier mcOia 

the D flip-flop to bold the Q ompai lO a sieady «»l^e upoo iocludiDg opiic4 ro*;diJi or any oiber kno^ media knovm or 

dctoclion of vidid comraumctoioQ signals by ibe physical ^^^^^ discovered 

luyer device For p^rpo:>ci> uf syacmom^aion, two mofc ^ ^^^^ jooBaic-TX nCTwork oevice:. NDl. ^^>2 and 
D-iype flip-flops may be provided at me from end of the cooaectcd to n;;™cljve ports 106 uf the repefticr 
enable or oatput flip-flop tor receivmg the Ui^ detea Sigaai ^^^^^ segment* Pacb of tOe port^ 106 ^tnd the 
aod for ptov4mg a bold ^gnal to tbc cnaole input of me ^^^^ seemcftis 10» ioclwk compaublc connector pmrs fcr 
Duipul nap-Uop. p^p^j. electrical connection The ocrwork dkvices NPl, 
Amelbod according to the present inveniioq ot detecting ' and ND3 aro preferably DTE devices, such as corn- 
die oonntcuoa of an cxicraftl device to the j-or^connccmr of ^^^^^ ^ybicm» wub MlCs that operHte iiccording lo the 
a nerwork device compnic^ the steps of jciiodically mg- EdiemcT lOQB*uic-TX. In mis manner, ibe devices NDl-3 
gUog sclcci logic between firs; and jiccond states lo switch commumt;«tti wim cacb other by sendmg EtOcinet packet* to 
the connection of ihc fin*i and second oontaaiicis of me port ^ r&ceivm^ packets from the rtjpcater 102 via a cable 
eooaecior Dctwecti it»c tcccivc input and ibi- tnmsmii ompui scgroeul IW- llic tepcaier X02 generally operate^ by recciv- 
of the pbysical layer device, moniroring fcr eommutucaiion ^ packet at one port and iraxiamiiiing a copy of me 
signals in e«cb oE the first ana accond siaies of mc select received pai*ct to cacb of me remaining poria 106. Each 
logic until valid cororaoaicaiion Mgnals ack deicc^ and packet typically includes a souxi:c addre» and a dto^unation 
holding the select logic in one of the flxst and second irtauis n^Wress, where cacb address idcndfic* one of du* octworit 
m which a link cjeiea signal indicates detection of vuhd jtrv^ces NDl, ND2 or ND3, although broadca^i and mulii- 
commuoicaiion ^Ignalv packets arc al^o uontemplaied* A ^vtolch ope^ittps in a 

E»iinil4r manner, but furtticr examines and ^ures the source 

BRIEF DESCRIKTIOM OF THE DHAWINGS ^ dcbiination addresses and ulbraately sends each received 

A beiKsr iiodeistandins of m prcseiu invention can be 40 Packet only to the port of the O^inalion dcvicc(s) to »<Juce 

oDiained wben the foflowing detailed desciipuon of the network traffic and maease efficiency, 

prctrro} embodiracm is conitdered in conjuncijon wiTb dvc The network device 104 b also a aOOBaM-TX repeaurf 

following drawings, m which: > pluraUiy of ports llO and i:» iinplcmenied in a similar 

FIG 1 ^ a blo<^ diagram of a petwork ir^ding network ^ ^ ^^^^ ^'J^ ^^ij^/*""^ 100Base-TX 

Uevix^ ii^plSr^^ m the pie.*ni invention; '^s network device. Np4, ^(D5 and Np6 arv^ conoccu^d m 

ueviw* uwpitiwtuiKi *vvuf««ito ^ y rr. lii. rtspccuve pon* llO of tb«s network device 104 via iumlar 

FIG. 2 IS a Dcbtmaiic diagram of *n 4Utoqiat^media segn^enUi 108 m a similar rpanntrr ^ for the netwurk 

detection circuiiimplcinentfid according to one embodimem ^^^^ ^ ooiwoik devicet* NP4-« arc also DTE 

of the present inveuuooi dcvicei. and communicate witb each omcr by acndiofi and 

FIG 3 IS a scocmatic diagram of a port -'ircuii to replace receiving Ethernet packefci via the caolc icgmcnis 108. 

the port Circuit of FIO 2 Cor an Eibcinet lOOBase-T^ Furthermore, the network devices 102 and 104 are con- 

conflguraitoo» and tiectcd to <:4cn oioer vi4 a cable segment 112 connected 

FJC. 4 i:i a scbematu: diagram of a discfcic embodiment oeiwecn wiy ono of the porUi 106 and any one of the pons 

of ihe mode control circuli of FiG llO. This enables ibe network devices NDl-3 to tommiu- 

^ ^.r. 55 ntcaic wiib the network devices ND4-6. 

DETAILED DESCRIPTION Ol-' TOE HO eacb of me network 

PREFERRED EMBODIMENT ^^vjces HOl-6 include a PKV devw: for transmiuing »nd 

Referring now to FIG. I, a bU;k diagr^ v> >0uwn of a rrLxiving enujded bi^flah* via the physical medium. Micb 

network 100 includit»g network devices 102 and 104 implc- the cable segments 10«, 112. If implememed accordmgio 

roenped according lo me prebcm invention. Eacb of the oo mt* recommendations of the IEEE Standards, cacn FHY 

ociwork dcviceii 102 and 104 is pref^rxOly a raultiporl device of each ports 106, llO would mcbidc a cro^over 

device, sucb as a rcpcaicr or =.w»tch or ibc like, wiuch fuociion and the PHY devjc^o wmun each of the network 

enables expansion of the network liMI oonnectmg as device;* NDl-^ would not include die ctomovct funcuoo- 

many ncrworic devices Ukcrc are avadobk ports, for 'ibu^i, the cable segments 108 to csiaolisii ihc connrciion 

jiwnpUciiy, ihc ocrwork device 102 is a rcj^eaicr inchiding a o5 would be straigm-ihrougb cables Of coursic, if any of ibc 

pbiraluy of ports 106. Each of inc pons 106 operates network Ocviuejs NDlHi also performed lUc crossover 

according to any one or more of several Known protocols. tunoion, men a crossover caolc would be necessary u> 
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cpabli; comOTimicaUon. TUc cable scgracoi 112 would bave Aiian:*«:^ver PHY dcvicx 218 is provided wbicb i^W^ 

lo Ix * ctossovcf cable 10 couoicmalaDtc one of mc inicnidl a positive *iid ccgauvc pair of re wvc (RX) c^cci 22Ua 

crossover fuDciiww of ihc port* 106 lUld UO. AJicnuuvely. apd a posuivc aD4 ncgauve paw of iranjimiT C^X) «>ou«s 

one or more of ttc pons 106, 108 could mcliJifi two sscpariHt: 220i>. The respective of rtw HX conuci |xur 220^ 

cqn«6CTors or * iiin&lfi coonecior ^iJh a mechanical swiicb lo s arc wupled lo rtspccuvc cowacis of a pair ol coftt vris 2 J6a 

selcciivtly perfoTTO the crossover fvnciio^. of tb.? select logic 214. TTic rcspcmvc cooiacis of ihc PC 

m nciv^ft device. 102 imd 104, how.^r. are imk- coqu«p*»r 2^ 

meotcd aci;urdim: to Uic prcs^rnt mvrqifon. Tbere&jrc, it docs of gonuici:^ 216!> of the sdx^ logxc 214 Tb= «lect logic 214 

DOKaaticrwli«bsraoyofi}icoc;worJcdcvic.-&NDl-6oritJi= ifldudcs a ^hci topui SEL, wlwcb receives a rcspiscuve 

cabk searacoto XU8, 112 pcrfonu rtie vros&^vci fupciitTO. la binary cio»ovcr &igfl4i XOv£a_SELl «of dctcrmjoing 

pwucular, each ot lUc port> 106 and 108 aviwroiiucttUy wncincraciossovcr fi2QcwoQu»p(;tformed.£achof tlteporu 

dcicCTS conatfctioa to an extcrti^a cctw..flc devuv 4nd 2(tt receive^ au XOV^R^SBU =ti&a4, where ihc is^ffix 

accurdmfily dettrnuncs tfec appfopnafc cro^ver funciion. is an mie^cr corrtJipondiiiB lo ihc pon number "hT* For 

Of course, ooi aU of iHc pons 106. 108 need be tmplemcDted cxitmple, tlte XO VPR^ELl Sigoal cont*pond$ to ibe port 

witU automatic dclccuoa nccotdipg tpUwp.esfim iovcniioD, POK^I' a ftigpfU XOVEH_SEU corrcspoads to lUc pan 

fto ibat ftoy oitmbcr of ibo pons may i|i»pUmeojcd in a PORT2, and so on, where ail of the cro:.:aovt:r iigiwls aic 

r^iaodard auuocr. Any cumbioaiion S pusstbk aud vs con- colkciively rcfentd Co tbti XOVEfL_S£l4» tagnals 

aidcrwl Simply a matter of d^si&£> choice- If ibe XOVeR_SEH agnal is negated low, Ojcr ilifi 

aefcrmg now to flG. 2, a ^cbcmairc diaji^ram b =»bQwa of select logic 214 iaiCfoaUy coim^^ respective connicte of 

ao auwtnauc media deiecauq cucuii 2<i0 implcwemed 20 ibc contaci pair 216a to rcipccpvt; coatacis of the comact 

according to oat embod*mom of the prt:3<- 01 iflvcmiop. In pair 21«a, a* lUwiratcd by a pair of imcraai oitmpciioA Uivcs 

this CHS*?, the copper iwuitcd-wire pair versjon :s lUusiraied. 2l2«. lo mis tootiper, the positive RX contact of the RX 

The ftuioroaiic media dctectwq circuit 200 may \k used to contici pair 220fl of the P^fY dcvico 218 is c!eciric*Uy 

injpkTnem 4^uy one or more uf ilfC jioni iiid. uO of HC 1 coupled lo the posiiive terminal of the pnflfUfy pon of the 

Tbed<:tccnoftcijcuii200indudesaphiralit>ofi>ao44rpon& 25 tran»&3rmcr 206 4hd the ns^gauvc RX contact of the RX 

202, each of vvhich inclwOEi a comccior 204 for cxjupling coniaci pair 2202 js clectric»ll> coupkd to tfac ne^tive 

with ii cotopttiibU: connector of a corrt^^poading CiiOle seg- U:amn4 of toe primary port of ibc ir^asformcr 206. aUo, 

meat (not ^dowd). For example the oonjxoor 204 is an when ihc XOVEBwSELl sisoid *s acgaicd luw, ihun the 

RJ^S plug for an Eibs^riKi twisted-pair croboo^neoi- ID the wrli^i logic 214 iotcrnaUy conaecis re^cctive ccmmasi of 

cmbodimcm shown, each oomi^ctar 2(H a»cludcs at le*»j4 >o coaiact pair 2l6b to respective oonwct* of the contact 

rwo p»irs of cowacu 2tl4^ 204fr for imcrfa*;m& po&iiivc and paw 21W>, as illu:.traicd by 4 p^ir of coonccrion 

negauvc iratt^mit signals aad positive and ofigaiivc receive In this mamier, the posrtAVc TK comaci of the TX coniaci 

signals, respectively- Tl»e pons 2Q2 art w4.v4ivaiy Ubekd pau 220i> of the PHY di:vice 218 is dccincaUy coupled to 

PORTl, P0RT2. - - PORTN, where -^N" is any doirtd ihu positive icmwwl of the primary pyrt uf ibt; ifaiwfDrmcr 

ojtt&cr for any number of pons 202 QUy ihe first port 3s 208aodmenegaiiveTXcomactof theTXconiaapjnr220^> 

PORTI is drrscfihcd, where ji is uodersiood that tbc remain- is clpciriCidly coupled to the nes^uve terminal of ibt pn- 

ing poru:, 202 artt configured in a smiilar rjianncr. mary port of the iransfbrmcr 208 

It iS noie<i thai tlic prcscm invention h> aiufltraied with If, however, the XOVER_seLl :^gn4 1& asserted high. 

fiever4 protocol* using complcmcntaTy ^twl pairs includ- then the select logic 214 miccpaUy connects the respccuvc 

ing positive and ncgauvo couaierpan s>igiwlft fcr bom trans- ^ contacts of the coniact pair 216« to the re»pcciive oomacis 

roil and receive fuociionS- Such signal p*4« arp Imowo fior of the contact pair 2i0fi as lUustrated by a pair of dashed- 

implcmcntine Manchester or Difforenual Mancbe:iter hrw connection Upcs 215fl, In tpi* roannur, the positive RX 

encoding schemes depending upou the psrdcular protocol conraci of the RX contact p*dr 220w of ihc PHY deviifc 2l8 

4na physical media. However; the prc«ni wvtf niioa con- ekctncoUy coupkd to ^hI^ positive terminal of the piiraary 

icmpUtcii any type of u-antanis&iofl scheme lur wjpkrocwing port of the trsmsformer 208 and the negative RX contact of 

the irtt»*mtt and r^cive functuim. FWttu^r.nore, ihe prc«m the RX couiaci pair 220tf i=» ckcuicaUy coupled lu tlw 

mvcnlion cooicmplaic:* wireless ttan:.mi*i *"n schemes and negative terminal of the prmury pon of the trans^onner 208. 

is iK>i Umiied to pfotocob using physical meUi*. aLo. when the XOVER^EUl aigoal is asserted high, then 

Ibe po^iuve and negative oiniacts of the «>nt*ct pa*r inltniaJly conoccis the itopecuvt- oon- 

204a arc ckciricaUy coupkd to the puSilive and negative 50 tacisof ibe conlaapair2l6tto the rcqseaivccomac^of t^^ 

terminals, respectively, of a ^iecoaOary pon of a bidireciiooal comact pair 2l0fl. as illusiratcd by a pair of dashed-lmc 

isolation iraofifcrmcr 206. wkch mchide. a primary pon conm^cqoo lini^2l5d In ims manner, ^^^^^^ }^ 

with corre^pondmg positive and negative tcnnin4la. ooniactof the IX comact pair Z^0^ of the PHV device 218 

Likcv^. the positive and negauve contacts of Urn contaci is ckcin«aiy coupkd to the po»tUVc lormmal of the prwary 

pair 204^ arc accttiCaliy coupled to the posuive and nega- ss poft of the transforrner 2U6 apd tjtc negauvG IX contact of 

uvc lennin^ respecnvcly. of 4 ^condary pon of another the TX coalaci pair 220h iS elecincaUy coupled TO he 

bidireetiondl isoUtion rrans^rmer 208, which inch*d.:s a ncgaUvc icfmioalof the primwy port of the iransfoiroer206. 

pnmary pon with ^rtcsponding pu:»iiivc and negative ler- The PHY device 218 U implemented aa-orJmg w any of 

minaW- U is noted ihai mc i2rf>lauon traa^formeit* 206 and the Imown network protocols, ^wh *ui Token Ring. Ethernet, 

208 trwu^fcr encoded signaU in eiiher dirccdon ^o thai eaher e.o F0Dl, CDDI, ATM, etc. For Ethernet, such as iOBa=*-T or 

pon may bo considered pnmary or sccomury Tlw positive 100Base-TX, the RX conuci pair 220fl includes signals 

4nd negiuVc icrmioaU of the primary pon wf ihe iraoaSotmcr RxD2+ and RxD2- and the TX contact pair 220i> wtludcs 

206arcconnecicdiare5pt5Cuvcconiactt>oJapairofcomaas the signals TiDlt and TxUl-. Etbeniet XQ0Base-T4 

2l0f* of select Ic^ 214, and the poshivc and negauve includes the lW>ZtH and T)tDl+/- signal pajw. but also 

rcrminiilis of the primary port of ihc transformer 208 are 63 iochwjci bidirectional signal pair** PiDi^n 8iD3" and 
cooaectcd to respccuvc comacts of a pair mX coniacis 210 of BiD4r, BiW- which algnol pwrs arc also cro»cd m ihc 

the :ftclca logic 214 crossover connection as described below with rcfrrcncc uj 
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FJG 3. For ToUea Kmg iin4 CuUDl or CDPI, ib<t RX 
cauim piur 22Qa includes signals Rxt- apt! iCx- aod tbc TX 
cPBfitcT pair 220i» iwdudcs tUc jaeOiUs Tx^ and Tx- for 
ATM, ihc RX conraci pair 220« xncluOo i»»BnaU RxA ana 
RxBfl»dajfilXconii»apair220tjncluaestbcsifioaU>TxA ^ 
and 'fxB. Eaca TOY <kv ji-i: 2l» i> coupkd *n appfopriaw: 
ami corresponding roedm-accoi^ control (M^O device isioi 
sbown) fcr uaplepacming i|i£ MaC «i»tU Uiik sul>-Uycr, 

Tbc panivuUr copEguriUiuQ diid pin a:»:>ignmen;£i or' ibc lo 
coDiacv* bcfwtco siraighl outl crossover cQD^Teciians of cacti 
of ibc GOooecTorc 204 depends upon ihc paiiicular proiocol 
involved- Tbc foUowm^ iabjc;> 1-5 providt ilic pin afisjgn- 
meais lor ilic ind;c»icd protocoUi as reterenccd from a imb, 
rcpcdier or swiicU; 
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li is no^ol il»« t&c imiiaj pw mimbcr assigntucnis tcpre- 
scatcd by die first two wlumos io each of ibe Tables X-5 
represents an iaicmal cros^iuver foncuon as rccommcodef) 
by ihe rHFF 802 Siandardfi, and rbat (be crftesovef configu- 
radon in ibc lasi colmnn represents a -sTraighl-^tarOngn*' 
conneciioo- For cxttmpie, for d>o Eibcmcr preioool in Table 
I, ibc pjn assignmenis RxD2+-pin HxD2"*piD 
TxDl— pin ff3 and TxP^^-pio #6 fcprc«nte an inieraal 
cro:iaover fuQcuon. >^t>crc<i:» die pm «ssi@nmenUi for rUe 
*^crossovcr" cwnfeuraiioa RxC>2r-pin ^6, Rjtpa-^wpiu ffZ^ 
20 TrOl-*5pin 4C and TxDlf»«pin #X represcois a "oop' 
cTusfiover" fUnaion U js poied. bowcvcr, ibai tor purposes 
ut Ibe p^escm invention, ibe cusuncuoq between crossovor 
4ad Don-cTOjiaovef cor^oeciion;* w arbitrary since rbc aula- 
mmic media dcicciion oifcuU 200 cutablizibes a working 
75 comtnunication in either ca:ie. 

Aw;Ordma to cUmx H.2-1 1 of inc IPP.B fi02 J Standard, 
a lOBaaC'T voropliaat device acnds compUam Iw^ inJcgniy 
test pnlacii, or tHe Normal Link Pulse (NLP) sequence wben 
coAoected. A device capabk of IQO Mbps sends a fast Link 
3D Futic (FLP) burst, wbicjj js a series* tif Imk. twenty icit 
pvlses tbai fonB an altematuig ciod^daia ^uence. Tbesc 
bcquences may be u«4 lo wnpkmeai ibc Auto-Ncgotwnoo 
feippiiop as defined in 4ause 28 of the m^JI S02.3u Stan- 
dard. For Ewcmct, cad» link pulse bas a duration between 75 
35 and 120 nanoiiiecoiids* (ns) and tbe durauon beiwcea eacb 
Unk pubc u beivsK:!^ 8 and 24 n)iUi^eoiu)$ (mp)* StmiUr 
link ptdse ^uepces may be defined for ott^cr proiocoU. 
However, m some protoc3o]K, ^sucb as lUe ATM potocols, a 
coimc^d device t>egin& :>endin^ data signals upon oonnec- 
40 tion. In gt^neral, a conncx:ccd device scads communieutioo 
signals will dtfiected by a rcccjvmg device, wnicb icspoiKi- 
ingly transmits a>rrc:ipot)ding commantcaiion ^iignals to 
es(abli:ib a communication link. 
Thc PHY device: 21$ continually moniiors tbe signal o| 
45 its HX contact psur 22Ua to detect commnutcation signals 
b»ne transmitted by an external device. For example, an 
EUicmrt PHY device detcLis a valid link pi4=^ sequence ny 
cQtmting at kasi 3 link pulses and up to U pul**^ by a 
compatible external device befotc dcicrmlmcj^ d valid link 
50 pidjse ^sequence, wbicb requires at least approximately 70-80 
m> IVpically, S-7 pul^s are needed. If cummumcnuon 
Signals are dcii:cfcid, men tbc PHY device 218 a:k:»erl» a 
corresponding UNKJ>HTECTl signal bign indicating 
deiccnon of a compliant device If the communicauon 
55 siignals arc ooi deiecied, ibc PHY device 218 negates its 
UNKJ>£TeCn fiigftM low. Agam, ca^ of tbe portb 202 
mcludej* » PHY device 2lH wbu-b asserts a correbpandiog 
UNK PETECTx iigndl. where 'x" i> on inurger corn;' 
spondinfi in Ibe port number **N". for example, tbe U^OC 
60 f)£TECn wgnal cotrcsponds to tlie port PORHr signal 
UNK_DFrBCT2 cories^ods lo i&e port PORT?, and aP 
OQ^ where all of die link detect signal* arc ooUcciivcly 
xcfcried to as die UNK-DETECin >;gnal:i^ 

A roode cOQuol circuil 222 receives all of the UNK^ 
' oi DETRCTn signals, a ^.ainplt clock signal SAMPLE, a LaN 
rcfciencc Clock :ti^l CLK aod « mode sclcci iiigP4l 
MODE, and cowfols. die XOVER_SEUi ^agoftls. A dock 
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cffoui 224 gcncrAtcs Use SAMPLE sigoat for lU^ wo^c 
crottirol circui? 222- The ajoJc Loaifol cireuil 222 jjco«fall> 
opcmcs u> coDiiiiuousiy logglc each of ilic XOVER^-SElJi 
sigoaU tKCween logic wio (0) nnd logi*^ ooc (1) pniil 
coffcsponOuig oocs of ibc UTOCJ^ETEtTo signals arc 

s^&pals Jaiclurd. Ii to uQicd ibai Uxc u>i5ide frfiqwcncy, 
wUicb i« deriv<?d frcijn Jhe frequency of the SAMPLE ^tgpjtl, 
> h " i i1^ be low cnpui^b lo ensure rtiai «"tcli i'HY ^vic*> 218 
han ^utScicm Umc (o detect valid cammualc^Uon :>i&o«ls 
(wicU iifi a valid li»k ptUse scqixcncc ar v«iid daia Mgnajii) 
and a3scn ha ooTK^fiding LlNK_DETE*rTx wgnal 
SAMPLE clocL iigoia may be dcnvcd from i&c CUC =dgaaL 
but i* prefeaWy scrjcraK^ indrpcndcmly Jue w mc large 
diff<:rcace beiwocD ib^ rc^peciivc fitqiwpwtiS- For EcDcmci, 
totf CUCsigiial lb 20 megabcrui (MH2) tbf 10 Mbps cmbodi- 
owrqis and 25 MHz tox XOO Mbp:i crobodimcms. a mUumiun 
of 70-^0 ros ii ptcded 10 asMsit liuU deiumoo of 3 con- 
sjecuiive liqjt pulsc«i, wtuch corresponds 10 a frequency of 
approxwnaiely 7 UcrU (H/) tO' (be SAMPl^ ^Oock sigoaJ. 
For Cibcract, a good dwioc i3 appro^mauly 3 ^ 10 include 
ai least 6 coosccuiivc imk pulses. Of oouib;, (be trcqucacy 
of «ifc SAMPLE Signal will be ditfefcnf dcpcnd«Hj upoo tbe 

p{0;ocol and [he COmimiiOicauoD signals ID bc detected, 

Wbca aoy UNK-PET£CTx signal it> ai^seacd, ibc mode 
control circuu 222 laicbcs ibc correspQodiqg XOVEIL.. 
SELi signal, and durables itjc toggbng fimciiDoof ibc 
XOVER-SELxfiigattl for tbc pore If ibe UKK_PETECTx 
signal i» i»ul»>cOuemly negated, ibe mode a-otrol circuii222 
reivrn* me XO VEiL_SELx signal vo Oic raodc. la ibi> 
manner, for eacD PKY device 218^ Tbc im^ ©elect cifcuii 
220 conunuously logglct^ ibe XOVEB^SELx ungual lo 
toggle iX>nnociion of ibc RX couiaci pair 220(f beiwcxo tbc 
comaa pair 2l0o and ibe contairt pair 210// wnlil ibe corre- 
sponding UNKJ)ETBCTx is assericd. Wbcn ibe UNK_ 
DHl'HCrx a:s!iened, the mode iekct ciicuit 220 Ultbes 
Ibe XOVER^ELjt Signal to ta;ep it ia lue s^mc stale w 
whicb me LlNK^DETECl^ was ass^erted 

Fur example, suppose a nciwork device (not sbown) is 
connected tbrougb an appropiiiit: coble and ounnccior 10 tbc 
connecior 204 of PORTl of the auiomatic media deiccuon 
circuii 200 The TX signal paw of ibc hHY devu-x; (not 
shown) of ibc coooectcd ncpwarlt t\evvcc Ciay be oaapcctcd 
10 (be CMrrespOnding oom^cto of t^ber ih*; isolaUon lran=r- 
fonnct 206 or ibe icolauou transformer 2l>», when the RX 
^'gual pair is connected to the oppo:ki;c r:kolatAan inmsfonner 
llic PHY device of me cxremal pciwork device oonunu- 
ou4y sends communu-'aUoa signt^b on 4i» signal pair, 
wbicb, for purposws of diusnaUon, wdl aasumc 10 be twa- 
neettd to me conuci pair 204fl of ibe c-o.inector 204. and 
i\x\i> to Ibe secondary icnnioals of die tool4tton xransfofmer 
206, Evi:analiy, the mode eowrol circuit 222 negates die 
XOVER^ELl aignal, uo ibai ibe copiaci pair 2l6(i of die 
select logic 214 is connected to the contact pair 210u The 
communic»UwTu sijjnaU a£senc4 by Ibe ueiwork dcvwx is 
Thus iransmilted to me RX cpntiiel pair 220a of the PHV 
device ZlS^ wlueh dciccti ibc cuauouufC iiion i»ifinaU awl 
4b^rt=i mc LINK OETECn signal. Tjip zntjdc conuol 
circuu 222 dcurm asscaion of tbc UNK^DETOCTl signal 
and r^n>poiubogjy Uwhes the XOVEJL_SHLl signal in « bw 
logic state. If the UNK JEi'fiCn signa » bubsequendy 
m;g4i*d, Such as, for example, if rbc extern 4 ndwor): device 
coupled tnruugb PORTl is sub:^qaendy disconncc^d? the 
mode control ciicwt 222 again to^cs iht XOVEIL-SELI 
^iifinal to repeal the procedure. 

On ihc omer bond, *f mt TX signal pair of mc nciworlc 
device IS conDcci^ to the contact pair 204/> of ibc connector 
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204, then the cocnmnntcation linK is estabUsbcd ^hta the 
X0VER_SEL; >igni»l IS asscncd high In This manner, an 
operable communicaUon link is cstabli;>bed regardless of 
wncibct Ibe connccicd network device inchiifci> * uussovcr 
5 function or not and rfjgaidless of wbcmcr a crossover cable 
is used or nou The circuitry of cai^ of the remaining ports 
PQia2, P0RT3, . - - , POWfN operates in a similar manner 
aiPORTX. 

An auiomaiic media detection circuii according 10 the 
J J piticnT invention U implemented in any cicisired fashion, 
sucb a;> a discrete cpobodinKnl u$mg analog and digital 
discrete cumponenrSr or an integrated soluiioD sucb a:> one or 
more inlegraied circuits (1C»X application ^cclQc integrated 
circuits (aSIC>), or the Idct- In a discrete embodiment, mc 
j$ select logic 2 14 pc rforms a muliiplex {mnx) fimction, wbicn 
is implcm^inied wim any type of select logic, multiplex 
logic, analog swucb, relay or i»wiiebi«g device known lu 
mosc skilled in die an. For ciample, me QS3390 -QuicU 
Switch" manufacnirwl by Quality Semiconductor b a good 
20 ebolce 05 an analog switch because of tieveral beneficial 
teamrfts, including nearly 0 ns of propagation delay, very 
low static ftLsjsiancc, relativt:ly low pin capaciianoe tor boin 
oonirol and cbannci pins, very high curreni dr;ve capability 
per channel, rebiUvely linear transfer fimction of V^^^^ 
25 versus Vjv for up 10 tour (4) vol;s direct current (V^), and 
dcTcnninisdc dynamic propcnies. Tbe QS3390 includes 
eigW 2:1 muxc>, ^vbere each oomaci of ihc PHV device 218 
iS ooimected lo onfi ""mput" contact of me ^lect logic 214, 
wDicb input contact is selectively usuplul to one of v^o 
30 ditlercnt ^^ouiput" cuniaci> of mt> of rbc acleci lugtc 214 
ba;r«id On iis select input, tbereby pgiffofming ibc cTp*a;Qvcr 
function Fot the motfc control circuit 222 including two 
paiii^ per pon, only foi«r 2:1 muxes are nee<kd per port. 
FIG. 3 4S 4 schematic diagram of a poa circuit 300 lor 
55 impleroemmg each port of an Etbcract lQ0Basi-T4 
configuration, ivhctc the port arcuii 300 rcpUoc& ibc com- 
parable port circuiify of each of the pons 202 of tbc 
automatic media detection circiiil 200. In particular, tbe 
PHY device 2l8, the select logic 214, the isolation trans- 
^ formers 206, 208 aiwi the voonector 204 aie repUecd with an 
Eibcroct iOOBasc-T4 PHY device 324, an select logic 320, 
iiolatjon tr ansfooncrt* 304, 306, 308 and 3>0. and a con- 
nector 302, resp^jciively, for each of the pons 202 Conmsc- 
tiviiy and qjwjmon is similar, except that tbc port circuit 300 
45 includes the ciOMOver function for tnc ^gnol pau^ BiD3t/- 
and BilM*/- of tbe iDOBasc- J'4 prowcol. 

Tile po^iuvc and negative icrminabi ot the secondary port 
of the isolation iransf^rmcrs 304, 306, 308 and 3l0 aie 
connected to pins I and 2^pim» 3 and 6, piws 7 and 8 Bndpin=» 
50 4 and 5, rcspccxivcly, of mc connector 302. The positive and 
ocgauve lerminaU of the primary port of the isolation 
iranstbrmcrs 304, 306, 308 and 310 are connected to first 
and :>ec:oud contacts of conua pairs 3l2a, 3l2l>, 312c and 
312i^, ttspeaivcly, of me Sekci logic 320. The RxD2t/-, 
55 TxDlW-, BiP3W- imd BiD4+/- signals of signal pairs 
322a-^ of the PHY device 324 are connected to first and 
second oonucis of contact pairs. 3l4<?, ^lAb, 3X4c and 3144, 
ropecuvely, of mc aclcCt logiC 320. The aelpti lOgiC 320 
includes a sckci input SEL tor receiving 4 crossover select 
pu Signal XOVER_SEL. When the XOVEJL-SEL signal is 
negated low, me :>cl9Ct logic 320 conncctb the tu^ti and 
w=cond contacts of the contact pairs 314n-</ to die first and 
second contacts of ibe contact pairs 3l2a-nd, respectively, a^ 
illustrated by reactive mtaroal oonnccdon pairs 316^-^* 
65 When the XOVER^SEL aignal is asserted high, tb^^ 
lo^c 320 connect* ib*s first and second contacts of tbc 
contact pairs dl^a~4 to Uic fii&t and second contacts of tbc 
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cijaiaci pairs 3;2fl, 3l2(f and 3Uc, rc^pccUvcly, 4S of ibt miixcs of lUc logic 320 «r in rtic swic 
lUuoraicd by respective invctfi&\ Oashcd-Jme cotmcaion pbaac wi«:n4Uof ibcUNK_PFi:ECTD*i4n>a»«*^*»&«t^a 
paiis 3lS»-^ U is uowa Hui the coonccut.a pairs 3l6<*-^ T|ws subsuoUaUy 0liawwfc:» Oic possiUiliTy of waUAg 
rcprescoi an iniemal cro»ovcr coooccwoa anU mat ilic cUj^^dbopscgroeniJiim^lKimogcncouaiiatitumtofctiatoift 
conucciioa pairs 3l8a-4 reprcscni BDn-curSsovcr connec- 5 tjub Hic dock cucuii ZZ4 generate* Uns SAMPLE clock 
lions aai previously dc^^nibed. Hourcvcr, a system acoordins 144504) for each o{ Uw ports PORH-N. The clock circnii 224 
10 ibc pitticm invenTioa aUcvutes any need ibr iiucb oomcn- iacliuka 4 urocr circuji 410, ^«hich gcacraic? » clock signal 
Ojinifc. SCLK for Ocriviog tJk SAMPLE clock sfenal, Tl* SCUC 

Tlio JoUowinii ubk 6 profvidw Uic poi assignment^ for ibe is provided to ihc clock inpui of « frequency divxocr 

^ihtmei l00Baae-T4 pfoiocol a& tefcfoncod from a Hub, Qii^^uii 412, wliicti piov^ae^ ibc SaMPLH si^oal at ifc* 
repeater or swjtcb: ^^^^^ 1^ ^^^^ crot>oditncm, U» timer circuit 410 uvcltitjcs a 

S55-iypc limcr or itjc like for gcncratini; ttw SClK signal, 
TABLE 6 and ibc frtqucncy divider circuit 412 divides lUt, SO-K 

^ signal by 16 u> develop ttws SAMPLfi clock signal As 

IS dtj*tTibed previously, ibc SAMPLB clock iignai is pitfrr- 
ably *ppioximaicly 3-4 Hz It is noTc4, liowcvtrr, ibai ibc 
clock circuit 224 may be implemented in any deputed 
marmcr to provide a« appropriate sampk cUsck signal. 
Amodc circuit 416 ifi optionally included, wbicb receive* 
30 mudc Signals, coUcciivcly ^of^rted 10 as the MQD^ &igaals» 
i^pd iisscfis pxtsftl (PRESPT^) and clcdT or resort (RESET*) 
tfifinitU TlK PRESET* signal is provided lo tbe (I?HB) 
inpui and Oic RESET' signal is provided to the clear (CLR) 
input of Ute PFF 40^ w^iq cacb of the sinte oiacbincs 400. 

lUe QS3390 Quu:k S«.^cn may ^ us.4 to impic- =^ I^^.^Pf S^^Tto Sis'S^cT 

mcnt liie select logic 32U in a discrete de^gi., wl^n, «U elgbT ocgau; Utc PRESET* ai^ 

2:1 intemd mujfcl ar^ used lo coraplcie the srraiglii-lhrou«li ^ of pori^ PORTl-N may be pUceJ m t^e same sate 

And crossover connections. during power up or reset, or may be jndividuaUy coatroUc4 

RcfcrnnijnowtoPlG.4,ascbemauccii4i;rami>i4iownof asdcsircd. , ^ ^^^.v,^ ce. . 

4 discrete ctnbodJmcm of (be raudc conmil circuit 222, A w in upcitttwii, m DFF 406 lujji^eb ihe XOVli^_SELl 

logic state machine 400 is provided fw ciicb of inc pon» $i&n^i to foUow the SAMPLE signal wbik l^ie UNK^ 

PORTl, POKf2, P0RT3, . . , pORTN, vvhtrc eaOi si^itc OETECTl and ibc HOLD s;gn;>ls arc low. When the 

machine 400 receives tbe CLK and SAKiPuE clock signals UNIC_PET£Cn signal i* aswerieo high by the PRY devi«r 

iind a corrcit^ndiiig LlN)C_DETECTx sigaal, and asseris a 218, the DFF 402 asserts iis Q output high 00 the neit ri^Ang 

corresponding XOV£K_SPLx «igaal as previou^sly ^ edge of the CLK signaL and the DFF 404 corrtspondingly 

OescriDcd Thus, port PORT! r<ccJvi.s ttic LINK- 4sscas the HQLP signal high on the fi:iUowing nsing edge 

DETlECrn signal and asserts the XOVEil_3ELi t4S»al, of the CLK *1fi»al Assertion of the HOLD Sigtta] cause* the 

POKfi rtce^vtf& the UNK_pETECi:2 signal »md PFF 406 to swp loggUi^ and to Uich its 0 output upon 

itic XOVER_SEU signoL and so on. £4Cb of die pons a^crlwD of the HOLD signal. The XOVER^SFT 1 and 

PORT^-N also as«ri^ ii logic ncganon sigita) of each of (He 40 XOVEJUSELl' ^itfnals thus remain *l * ^fe»dy logic state 

XOVER-SEU signals, vi^mch arc rcf^-rred to as the wbde the UNK-J>ETECn signal i» ajis^rtfid la the 

XOVER^SELn* >ign4ls, where an a*ttrwk (•) nppcndcd 10 wnner, when the PHY device 218 detcfc vabd comcoum- 

a signal naine denotes ncgaiwe logic. Thu-s POBTl tisscns cation signals, Uic slati: machuic 400 iaiche* die current state 

a si&nal XOVEK_SELl», P0RT2 z^cvu a sigaal of the XOV£R_SELX sigoid to maintain ibt commamca- 
X0VER^£L2*, and !*o on, 45 i*op Lok- 

Each of ipc stale machines 400 &r c^ch of the pon» If the PHY d^we ^8 subssqucmly lo»c*i the commum- 

PORTl-N iut implcmcnltd m a similar madner, ^ mat only c*siiop aignaJs^ it negates the UNK^DETECTl signal, llie 

the logic for POKVl is shown and dcscril<d. The UNK- DFP:» 4U2, 404 subsequently negate ihcU Q ouipuisi upon 

PETFCTX &ign«l 'i» provided to Mm; &4U (0) input of a succc>iivc t^wks of the CLK Sigu4, thcttby negiiing the 
D-typc aip-ftop (PFF) 402, >Vhicb has a Q .output coupkd to 50 HOLP s^a] low The PFF 406 re^opdmgly rcium:* to the 

ibe D mpui ot another DI?F 404. IV DFF:^ 402 and 404 arc toggle mode t>y continuously toggling the XOVER^SEU 

any standard P-type mp-dops, siucb us ^n SN7474 dud, and XOYER-SELl' signal* ^ previously dcscrib«Hi, unia 

positive edijc-iriggcrcd P-typc a^p-tiop maauf<tciurc4 by mc UNK^ETECll sign*l i* ncit aascned. Operation of 

Texa6 Instruments, Inc, (TQ The Q outpui of the DFF 404 the remaming potts PORT2-N is similar Hic inclusion of 
aj>»^Ui a Signal HOLD, which i& provided to the invcncd S5 the PFFs 402, 404 provide syncDroniatation and reduces 

enable »nput of a ihird PFF 406. The PFF 4U6 is also a suiicepuBaity to gliu:hiw of the UNje_DETECT0 sigoals. 
D-iypc dip-rtop, hui pri:fcniDly indudct* 4a inverted caat>lc In m integrated vcnaon, the mux or cnwwover fuocuon 

oipui, iuuh 4:* *n SN74LS377 P-iypc. low-powcr Scbowky nsprcscnKd by the sielect logic 214 u> unplemcntcd digjuUy 

fiip-ilop manu^mrcd by Tl. within an nuiomaiic media sense PHY device 2lS. hicb baa 

llio DFF 4U6 asserts ito XOVEIL-SHU signal a; its Q t»o dual putposw wput/outpwi (I/O) puw thai change from TX 

ouipur. An inverter 408 receives the XOVER^ELl »gn4l output:* U> RX inputs. The J/0 &witvbing is conirojlcd by one 

at lis input 4«d ai^ns the XO VER_3ELl* signal m lu^ system master btaie machine cngmc, so that all of the potts 

ouiput. Each Of the DFFs 402, 404 and 406 have clock wpuis or node:^ in the homogonoub unit use ttic same master cUxik 

receiving the CLK signal 'Hic SAMPLE .-agnai is provided Alieroaiivcly, separate and dodicaicd input aod output pin>> 

to the p input of ihc DFF 406. h U PQ'cd that the s*mc art uttju-licd 10 each other exicro^Uy and conlroUed in a 

SAMPLE 2njinal +s provided u> catb DFF corre;:^naing w 5iimJ4r manner a* 4 discrete version. Aliiiougb not sDown, 
the PFF 406 wiihin all of ihc pori^ PORTl-N 10 aasom: that impedance matching terminaiion resiinors ar© provided Jar 
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cacb Mjurcc wausioirtcr 4od receiver iopui .-^iaDal pair. The 
rcsisior* arc preferably ^ saoic for boib TX and |Ot lo 
:>impUft' inc feoqi cod cucuitry 4«d ibc impkroeoianon of 
Oic auio oicdia ^iL^tf deicc( drcuii. 

Tlic PHY tJevicc 2l« is e»mcf a lO Mbps. a lOO Mbps or 5 

XOylOO Mbpi device and mcludcs suiui regiswrs (not 
sbown) Ui tifovidc Jodkiiiioos fcr 10 Mbps link, 100 Mbps 
Uok ami Auto Negotiation Sequence Stoius. Tbesc sUUp 
rcgi&ic(s arc to coatro] Uic i^lteci pax of (be muj(cs id 
puivuk mMic txMiirol over MPI or MDl-X ptptng aflti 
static po»itioowg. For cxaffjpk, an ciicni^ master timer 
may oe cUmiatticd by using a software driver la query tbc 
iatecoal sia[u!» mgisicrs for status informal tiucb as the 
liojt L-oftdirioq of tach pon and/or ibe SUtftis of cacb Auto 
Ncgotiauow State Machine (loclnding wbedwr tbc PHY i» 
ncgouauog a Juik in 10 Mbp*. mode, 100 Ml»p*i mode, fu\\ or ^ 
lialf duplex, etc )- Aficr a PHY has rxbausi^ d iui UoU 4;it««5i 
iiCaie machine prootais, a stams register laay he used 10 
indicate tenroioation of Ibe process, wbere tbe software 
driver mcu changes tb« state of tbe select |>in 0; Utf mux. 

U is> now appreciated tbai an aittomoUt: media dctpciion 2p 
cirdiii according to tbc pitseni invention auiomaticaUy 
dctecli ibe connccnon of a compatible network device 
ibrougb cable media at a pon and e&tibUhes a working 
cummunicadon hnk ConircA hi^ic comiiuoualy toggles 
Select logic at cacb port between siraifibi tbrougb and 35 
crobsuvcrr connections until comwumcaiion aignals are 
detected, Tbe control logiv then l4tcncs ibe sitaio of die pon 
while The link itmoiws valid, ibcreby enabling oommuwca- 
tion In this manner, tbcre is no need lu determine an 
4ppropriatc cable type fior a given netwoik device attd tttero ^ 
is no need to independently label me pon^ since the 
cro«»ovcr ^mciion i* 4Utumat^»Uy ncgoiMed. 

Alibougb a system and mclbod aowrdiug to tbe preeicnt 
uivcmion ha* been described 4> oonncctiim with lb: prc- 
Tf!rred cmtxidimeni, u. U nut intended 10 limtlcd to tbe 
specific form set forth herein, t>ut me cooirary, it i«i 
mteoded to "Over st*ch tdteroaltvcs, in^ificalions, and 
equivalents, as can be it:asonab|y included within the ^'puit 
and scope of tite invention as defined by the appended 
claims. 

We claw ^ 
I. A media detection system for a netw.idc device, com- 
prising: 

at least one pon connector including drst and second 
contact sets; 

at lease one pbyi>}cal layer dcvux including a tr nn^ni tf 4S 
output ar>d a rectivi; mpnt that monitors said receive 
inpui tot commwuc4t*on signal aULt provider a link 
detect signal indicative mcrcofi 

at Icaal cm^ select circiul coupled to baitt aI least one pon 
connector and said ai Ica^ one physical l^yer device 
rtmi couples said receive input of said physical layer 
device u> :ja^d tirsr conl*ci set of said pon oonufictor in 
a first state and mat coupler said rec^^jvc inpul of said 
physical layer device to ^aid second tonua !iet Of satd 
port connector in a second state; and 

a control circuu coupled to said at least Qi;e select circull 
and roccivmg saia IwJt detect signal dial provides a 
cnMi^^vci signal 10 lui;gl%i said select circwt between 
said tirst and second states undl saul link detect ^ij^l 
oidicaies leccplioQ oj: commtmicaiion signals, said con- 
trol circiui compris»tng. 

« fifsi d*p-fiop bdviog A data input ^hal receives said 

link delect ^gnal and thai asserts a latched link 

delect ttignal, 
a second flip-ftop having a d^u inj»ai receiving :»aid 

iaiciied link detca sjj^nal and that jjroviilc:^ a latcned 

bold signal; and 
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a ibird ^-fiop that toggles said cn:>Si^v<r Signal bav* 
ing a data input ret-xiving a periodic sample signal 
and an enable input [cccivmg said latched hold 
fiUgnal 

2. The media detection jsyiitpm of claim ), further com- 
prising: 

s*id control circuit hoUling said iselea circyii into one of 
said ^t and second states while sa^d comammcation 
signals are detected; and 
:>*iid control circuit iciummg to togglini; sa;d select circuit 
between »Hiid first and second states if said hnk bignal 
indicaicis subsequent lo:ki» of said commtmicaUon sig* 

3 The media detection system of claim I, further com- 
prising: 

:iiad ai least one port connector compnsdng a plurality of 
pon connectors* eacb including first and second contact 
sets; 

^id ot least one pby^cal layer device womprisiag a 
plurality of pby;iieal layer dcvjoca, each mchidmg a 
transmit output and a p^txi^A input wticp: each mom- 
foib lis respective receive input for commimicaiion 
signals dud provides a cwrrcspondmg link Jcicci^ugnal 

indicative ib<:rAoj:; 

;»aid at least one acleci circuii compntimg a plurality of 
Select circuits, eacb coupled to a. corresponding one of 
said plurabiy of pwi conneaors and to a corrt :!^ndJing 
one of aajd pluTahjy of physical layer devices, wht rem 
cacb one of ^d plurality of select circuits couples a 
receive input of a oorrej^iondmg pbysical Uyer tlev*cc 
(o a first coniaa set uf a corresponding port connector 
in a tirsi state and couples said rcccwe input of >aid 
corresponding physical layer device to a second oonuci 
Set of said corresponding port eormector in » t»econd 
state; and 

said control circuit being coupled lo each of said plurality 
of select circniis and receiving a plurality of cune- 
sponding link deled «agnals to lo^c each of said 
plurality of select cjaiius between said first and second 
states unul corresponding luik detect signals indicate 
reception uf rcspecuve communication signals. 

4. ITxe media detection system of claim 3, wbcrcm tbe 
network device is a repeater. 

5. Tlic media detection system of datw I, firnbcr com- 
pri^g' 

*aid select circuit comprising an analog swwcn Including 
a plurality of mulnplcx swiicbeii, each receiving ^atd 
crossover select signal. 
6 Tbe media detection system of claim 1, funbcr com- 
prising: 

cacb of Said fii^t and secoi^d sets of contacts of said 41 
least one port connector including first and second 
contacts, 

Mid transmit output and said receive input of said at Uast 
one pnysical Uyer device each including a pair of 
ooropleroeoiary signals; and 
baid at least one «<leci orcuii selectively coupU^^ said 
pair of complementary signals of ^aid transmit ouipui 
and said p;a;ivc input of said at Ico;^ one pbysical layer 
device between respective contacts of said br^ and 
second bct^* uf coniacb of uid at h^st one port con- 
necior- 

7, Tbe media dctccuon system of cUim 1, fiirmcr com- 
es pnsing: 

;:iaid dt Icu&t onc pori coonecfOT further including; ibicd and 
{bunb scis of ojqtacis; 
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tiAid fti Ica^v ooc pti>sicai kyer device finOier iccludifljj 

iiwd a? Iciwi oae scUci circuii furttjci coupUog eiJud 
u-iinsmli ouipui. said firt»t bidifficiional ;i^gwil pair 4nd 
S4id s^caud ftidircciionAi stgn^l pair ^tf sda pbyswul 5 
kycr dcvio: ic said ^u-ood, TOitd *mi» founn coDi«a 
scfis, fcspcciivcly, of said pon coon^iur w said fii^i 
siaic jmd cDupUag said iraosroii ou^u^ saia first bi^- 
fcciioool sifiAal pair iBpm aod said sfcCLod bidirccnojwl 
signal pair of said pHysicai layer dov.oc lo »i;4d fifsi, 
fcwh and mird conut-l sc^s, ic^ipcctivcly, of said p^^t 
ooiiDccior iO said Mcuod swrc 
K Tbc media de[oc«Dq sysicro of cUiro X, funh«r cOro- 
pr;s*a&: 

a clocjc cucuii ttiai ficmaics said periodic; sample sigaa]. 

9. Tbc mcdw dcicctioa iysicm of i:Um wncrciO saia 
clock circuit comprises: 

a limercireiui to provide ao iASerrocdwie ..JocJciJgniJ; and 
A frtrqucacy divider xUai nsceives said lotcfmediaic dock 2a 
iagwd and vUai ptovidcs »rtid sample .-. igwd. 

10. A peiwoik sytJtcm, cowpnsing- 
a plurality of ociwodt daia dcvu-rs, ^^actj c«pabk of 

ovndiog hdd foooivia^ daia ihiuugb 4 ustworfc wiiiDcnu 
and ^ 
a muiripon otiwofK device for coupliiJj> lo eacn of said 
pluraliiy of nctworl: dala Ocvicc& 10 rraosfcr Uaia 
ibcmOciwccD, baid aciwurk dtvicc cumprfcoog- 
'4. plwraliiy of pons, cacu iocluding ^1 pon coopcctor 
bavujg first and secoad comaa sct.> thai miert'acc a 30 
corresponding ncTWork acgroeoi; 
a plur«Uiy of pbyiica] ]aycr devices, cacb ujcludiflg a 
Kraosmil ompw and a receive ippul wlteTt cacb 
inaai(or> 11* icspcciivc {cccive iapui <bi commum- 
c4Hoa signals &om a nerwodt dain device and ibai 
rcspondingjy provides a coffcspot^dm^ Uofc delwl 
Signal iodicauve (bcrcuf; 
4 pJur*My of sclcci cinnuis, cacb cojplcd 10 a oorn:- 
ipondiog one of 3a4plufaliiy of port asnnccwis aod 
TO a oorrc^spondinu one of iaid pluraliiy of phyaic-4 *° 
layer device:*, ift'birrtfin cacb one 01 said pluraiUly of 
aclcci cifcuito couples a tran&om ou [pai and a receive 
iupm of a ujrrtspondiiiiipbyiiical layer device 10 llrbi 
ttnd second conuci sets re^ctivcly, of a corfc* 
spoodios port connccior in a tirs* a»i ale aod couple* a 
receive inpul and a uaxuiaui output of *«ud cont- 
spomJoii; pbysical Uy*^r device 10 first and Jici-'ond 
comitcl seis, respectively, of ^aid cirfcsponding port 
conxicCTur in a second buio; and 
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a control circuit ooupled 10 eacb of said plurality of 
select circuits tUat icccivcs » corresponding pluiaUiy 
of link delect signat ^nd Uial asscn» » corrtisponding 
pluntliiy of crossover Signals 10 loggle cacb of said 
plurality of bckci circuii* between said first and 
second stales until corr«*pondiog link delect signals 
indicate rccepiion of respective conunuaicaiion 
Signals^ v^bereiQ upon detecuoq of any coinxnuo*ca' 
lion signals, said oonirol circuit bokl& ourrusponding 
ones of said p^uridiiy of »1ect cifcmts inio ow: of 
said first and second states^ said control circuit 
includioe a plurality of luicn circuits, eacb compris- 
ing- 

a fiivT tUp-fiop bav«n& a data input recciviDg a 
corrcAponding one of said ploraliiy of link dcicci 
signals for awieruni^ a Uichcd link dciDCi signal, 
4 second flip-flop baving a data input ibal receives 
said liacht:d Unk dcicci ^gnal and ibax provider a 
Uicbcd bold signal; and 
a ibird fiip-flop bavmg a dai» inpui mai receives a 
peiiodic *aniplc signal to toggie a couesponding 
one of *ia4 plurality of crossover signals and an 
ctijible input itaiii received ^aid laicn^d bold :i»^nal. 
U- Tbc network sysicro of cUim XO. i*hcrtin sj«d OQul- 
tipOTi network device u> :i repeater 

12. Tbc network sysicm of claim 10, wbercin cacb of said 
pluraliiy of select cijcmis comprise;!* an analog swiicb- 

13. Tho network tiystcm of claim Itt, fiiftber comprising: 
eacb of !«tid plurality of select cncuiu receiving a corre- 
sponding one of said plurality of crocisover Signals from 
aaid cootfol circuit to control swucning between said 
first and second states; and 

a ckick circuit ibai gpncraies a periodic sample signal 

14. Tbc network Jiystom of cl«m 13, furibcr comprising 
siiid muiiipoit network device generating a neiworit tk^ck 

signal, and 

e«ud ibn-d fiip flop of eacd of »aid plurality of Utcb circuit!* 
including a ckidc input ibai receives said network ctock 
signal. 

15. Tbc network system of claim 10, wherein at Icaal oai: 
of ^aid plwraliiy of network data dcviixs is a dou icnmnal 
cqmprocni device asserting a Unk pidsc sequcncc. 

16. Tbc netwont sy5>iem of claim XO, wboicin at leasi one 
of said plurality of network data devices is a mult»porf 
ttpcatcr. 
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